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THE  USE  OF  FIELD  EXPEDIENT  ARMOR  -  REVISION  1 


£ 


Thl*  Maul  1*  for  the  um  of  personnel  In  the  field,  especially 
chose  in  reMOte  jungle  areas  engaged  In  counter- guarri 1 La  warfare,  who 
require  amor  for  a  vehicle  or  post  for  protection  against  ambush 
attacks.  Indigenous  amor  Materials  are  usually  available  but  adapting 
thaM  to  a  vehicle  or  ground  position  is  often  the  probLan. 

The  amor  designs  described  below  will  withstand  that  first  close- 
in  era 11  area  fire  and  provide  the  30  seconds  protection  needed  to  take 
the  necessary  counter  Measures.  This  anno-  is  not  designed  for  pemanent 
protection,  nor  in  most  cases  for  stopping  any  round  in  excess  of  caliber 
.30  bell,  except  where  the  use  of  two  or  more  Layers  of  tbe  amor  May 
protect  against  caliber  ,30  AP  or  larger  ammunition. 

Two  points  to  remember  are:  1)  Do  not  exceed  tbe  cross-country 
carrying  capacity  of  the  vehicle  you  Intend  to  amor  unless  you  have 
helper  springs  to  relieve  tbe  overload,  and  2)  tbe  careful  choice  of 
Materials  can  aeve  overall  weight  for  the  armor  ldt.  For  example,  a 
caliber  .30  HI  ball  bullet  will  penetrate  up  to  8”  of  gravel  (weighing 
about  80  lbs/eq  ft),  end  yet.  It  can  be  defeated  by  a  box  aade  of  1-1/4” 
teak  wood  filled  with  3”  of  gravel  (at  37  lbs/eu  ft).  When  we  consider 
the  3*  x  12*  aide#  of  a  truck  bed  this  represents  a  saving  of  at  least 
2  tone. 

Table  I  provides  bullet  stopping  date  for  indigenous  end  Low  cost 
coenerclel  amor  composites.  These  da  m  show,  for  example,  that  pound 
for  pound,  Vietnamese  clay  tile  bonded  to  an  adequate  wood  becking  is 
as  efficient  as  standard  steel  armor  plate  in  providing  bullet  protection. 

la  preparing  indigenous  or  field-expedient  armor  the  simplest  pro¬ 
cedure  is  to:  1)  Assemble  convenient  sired  sections  of  wood  or  other 
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s  ndlar  herd  faced  materials  to  tbe  front,  and  3)  then  mount  the  "amor” 
to  the  vehicle  or  fox  ilficatiou  being  sure  tbe  berd-feced  material  or 
tile  is  toward  the  enemy. 
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TABLE  1 

rn—rrlnl  UxfaOflLUht  *nd  IndlRfinou*  Atbqt  jjjflgUlt 
Required  to  Stop  a  Caliber  .30  Ball  Bullet  at  Tea  (10)  j K££U 


agaiA lb _ 


Face 

£111*1 

Utk-Vs 

Total 

IbLcJaa*** 

Unit  Wt 

UfeiZlAjl 

High  Hard  Steel 

1/4" 

10 

2. 

(Brine ll  510) 
Bullet  Reels  ten  t 

»  — 

2-1/4" 

18 

3. 

CUss  (BOTE  A) 
3/4"  08  Clay  Tile 

12"  Balaa 

12-3/4" 

16 

4. 

(BOTE  B) 

3/4"  m  Clsy  Tile 

3"  Teak 

3-3/4" 

18 

5. 

3/4"  OS  Clay  Tile 

— 

5"  Boabax 

5-3/4" 

19 

6, 

3/4"  08  Clay  Tile 

_  _ 

(BOTE  C) 

3"  Begaaoe 

3-3/4" 

19 

7 , 

1"  VM  Clay  Tile 

(BOTE  D) 

5"  Boabax 

6" 

21 

8. 

1-1/8"  Teak 

3"  Gravel 

1-1/8"  Teak 

5-1/4" 

37 

9. 

2-1/8"  Boabax 

(BOTE  E) 
2-1/2"  Gravel 

2-1/8"  Boabax 

6-3/4" 

38 

10. 

1-3/8"  Boabax 

3-5/8"  Brick 

1-3/8"  Boabax 

6-1/2" 

52 

It. 

1“  Pine 

6"  Sand 

1"  Pine 

8" 

58 

12. 

i"  Pine 

5"  Trap  Bock 

1"  Pine 

7" 

59 

i:. 

Burlap  Sack 

(BOTE  P) 

7"  Trap  Bock 

7" 

66 

14. 

Burlap  Sack 

8"  Sand 

— 

8" 

71 

15. 

Burlap  Sack 

16"  Earth 

— 

16" 

130 

BOTE:  A. 

B. 


D. 

E. 

F. 


A  glsss  faced  plastic  laminate  made:  by  Safetce  Class  Corp. , 
Philadelphia,  Penney  1  vsni 

Bed  Co— an  Clay  Hearth  or  Quarry  Tiles  of  the  type  which  sight 
be  produced  is  Southeast  Asia. 

Also  known  as  Fro— gar;  OS  Trade  Mo—:  Corlsaa. 

Fibre  boerds  —da  tram  bagasse,  l.s. ,  spent  sugar  cane  waste. 
The  sire  of  the  gravel  was  1/2"  to  2", 

Trap  rock  (crushed  stone)  and  larger  gravel,  1-1/2"  to 
disaster. 


3" 
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Furthei  Info-mut loo  about  thaaa  materials  is  shown  to  Appendix  I, 
Kota  that  thar *  la  quite  a  weight  pent  1 ty  in  uci ng  boxes  and  burlap  bag* 
filial  with  gravel,  sand  or  brick  (lfaaa  8-14)  ovar  tha  tile-wood  laad 
nata  (1 tarns  3-7).  However,  thaaa  boxaa  and  baga  have  tha  advantage  of 
da f eating  a  greater  ouwbar  of  bullet  lapacts  par  square  foot  than  la 
po  a  alb  la  with  clay  ti.aa  with  wood  backing,  The  box  containing  brlcko 
a  ta  eked  on  end  (item  10)  even  wltbatood  three  ball  bullet  impacts  a  to 
the  iwe  point  on  the  box;  only  the  fourth  round  inpact  caused  tha  back 
of  tha  box  to  tear  away  at  tha  nalla.  Tha  anna  holds  true  for  aand 
filled  hage  end  to  a  laeaer  extent  rock  filled  baga  -  the  latter  have  a 
tendency  to  tear. 

With  the  tile-wood  leal  nates,  even  though  only  a  portion  of  the 
tile  la  ehactered  on  lnpact.  tha  reat  of  tha  tile  la  weakened  to  eub- 
aaquent  hie a  and  can  probably  auataln  only  about  6  to  8  hi ta  par  square 
foot  before  it  la  penetrated.  The  gravel  fit  led  box.  however,  '/1th  2" 
to  3"  wood  backing  will  auataln  a  greater  nunber  of  hit a  #1  nee :  a)  tha 
gravel  or  a tone a  which  are  hit  and  broken  up  by  one  bullet,  will  shift 

and  allow  other  pieceit  to  fill  tha  void,  end  b)  the  thicker  wood  backing 

la  not  aa  prone  to  split ting  end  finelly  rupturing  after  3  or  4  hits. 

In  the  1“  pine  box,  it  la  always  the  box  beck  ihicb  gives  b> fore  the 

send  or  gravel  filler  baa  outlived  its  usefulness.  For  convenience  of 
handling  and  placenent,  the  gravel  filled  wood  "amor"  boxes  nay  be 
node  op  of  one  foot  square  boxes,  rather  than  one  or  wore  large  boxes 
which  would  be  merit  than  one  nan  could  handle. 

Swell  pee  gravel  Lacks  the  ef fectiveaeas  of  larger  gravel  (1/2"  to 
2“)  and  trap  rock  (crushed  stone),  since  e  bullet  oust  be  stopped  by 
sows  thing  cowparahle  to  Its  own  ness  for  effective  womentua  transfer. 
Thus,  brick  or  cLry  tile,  when  contained,  will  atop  additional  bul.ets 
aa  Long  aa  the  renal ning  fragments  watch  the  ness  of  the  iwpectlng  pro¬ 
jectile.  Soli  or  earth  In  burlap  begs  la  not  very  effective  against 

H  i  H  W  I#  hi  Fe  ^  i  1  W  f  f  end  a  f  <a  nark  ew  j  1  o  mm  ■  Sf  aSCtlVSSSSS  tha  ye  h^r 

The  best  cowuerclal  US  bonding  agent  tested  with  the  tile-wood 
Leadnate,  which  minimized  tile  spelling  after  bullet  lapse t,  was 
Ml nneaota  Mining  and  Manufacturing  Corp.  CIA* 11,  which  needs  no  catalyst. 
This  agent  provides  about  901  tile  retention  after  bullet  lapse t.  How¬ 
ever,  If  no  good  glue  is  available  use  whatever  bonding  agent  la  on  band 
and  tie,  stake  or  nail  (but  do  not  glue)  a  canvas  or  thin  wood  cover  in 
front  of  the  tile  to  prevent  the  lapse ted  pieces  frow  falling  off.  A 
good  fish  base  or  an las  1  base  glue  way  be  available  for  your  use  locally. 

Teak  wood  la  coepsrable  to  tUxahar:  wood  In  the  weight  of  waterlal 
required  as  tile  back-up  or  for  gravel  filled  boxes.  Kwever,  it  is  not 
as  desirable  to  use  as  Bowbax,  fibre  board  or  balsa.  First,  it  is  aore 
difficult  to  cut  and  nail;  secondly,  it  has  s  wuch  greeter  tendency  to 
split. 
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Ba  las  wood,  although  a  good,  lightweight  armor  back-up,  la  11*1  tad 
by  the  narrow  width*  la  which  the  board  la  normally  at^pllad  and  by  tha 
10"  to  12“  tMckwii  required  to  heck  up  tha  tlU.  although  tha  pieces 
■ay  b*  gluad  together  raadlly,  tha  b- Ik  of  such  ao  anaor  way  rule  It  out 
for  vahlcla  anaor  whan  other  aatartala  ara  available,  la  tha  absence  of 
eonethlng  batter,  however,  It  will  provide  satisfactory  protect  Loo  for 
a  11*1.  tad  tl*a ,  as  trill  ordlaary  pine  board*  froa  packing  bora  a, 

Tha  froneger  or  Bonbex  wood,  which  haa  baao  shown  in  lodlgaooua 
amor  taata  to  ba  to  effective,  la  usual ly  found  lu  Oar lac,  Qucog  Due 
and  Toy  an  Due  provinces  of  Via  toe*  and  to  soaae  extent  is  Be  Xuyen  end 
Vlnb  Blah.  Pottery  and  cl  lea  ara  found  Large  >  y  lo  Quaag  Due,  bat  ate 
also  a*da  locally  la  naay  places.  Bona  tlnber  la  processed  on  Preach 
owned  plantations  throughout  Vietnam.  This  type  of  wood  la  also  found 
In  virgin  ait*  secondary  forests  In  hills  and  swanps  with  fertile  soli 
of  Africa,  Central  Aw  erica.  Burns,  Haleys,  and  other  areas  of  BE  Asia. 

Begaaae  fibre  board,  the  back-up  neterlrl  In  1 tea  6,  Table  I,  is 
■a da  in  the  OB.  It  a  not  aval Lable  in  viatnan,  but  local  nanufactura 
of  a  fibre  board  anna  of  eiadlar  naterlal  such  as  Brazilian  Beni,  wild 
African  esnuf  grass  or  shredded,  dried  end  crashed  hanhoo  or  cocoenut 
fibres  will  work  as  well. 

To  show  what  can  be  done  in  arnoriog  a  2%  ton  track  with  a  nodular 
steal  plate  kit  see  Figure  1  and  2.  Indigenous  araor  is  shown  in  Figure 
3  for  the  body  sides,  and  high-hardness  steel  for  the  rest  of  the  track. 

A  set  of  template  drawings  for  a  nodular  steel  araor  kit  is  Inclosed  in 
Appendix  II .  should  steel  ba  available. 

The  relatively  new  XAK-30  high  hardness  steel  noted  in  this  report 
la  a  rolled,  bonogenoua  steel  plate,  beat-treated  to  a  Brine  1 1  hardness 
of  480  to  530  -  hence,  high  bard.  It  is  coaontrcielly  available  and  lr 
now  being  need  in  Vletno*.  Its  wain  draw-beck  is  that  it  la  difficult 
to  drill  or  cat.  In  fact,  it  cannot  be  she  red  os  standard  eouifomt. 

The  procedures  for  nodi lying  high-nerd  a  tee.  plates  are  shown  in  Appendix 
III. 


It  wusl  be  ranenfeered  also  that  all  of  the  Materials  described 
above,  except  at  -el,  have  a  Llidted  useful  Life  under  attack.  Indigenous 
araor  can  uenally  withstand  only  6  to  8  bell  bullet  lapecte  per  aquare 
foot.  However,  It  should  provide  enough  ballet  stopping  capability  to 
dull  the  effectiveness  of  that  first  burst  of  enemy  snail  eras  fire 
which  opens  elnoet  every  eneny  anbuah.  Tbe  tine  thus  gained  ter  troops 
on  board  indlganoas-amored  tracks  will  permit  the*  to  detrack  and  take 
neeessazv  countar-nea  sure  a . 


Figure  1.  ton  Truck  with  Modular  Amor  Kit  -  Front  right  3/&  view. 
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Body  aid**  are  oraored  with  clay  tila  bonded  te  Howbex  Wood. 
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APPENDIX  III 

t*o/ irsc ct  »»r'  TgfHin  otry,H  fob  XAi- 30  HTGH  HARD  STEEL 

AJMWUMW  —  ■!'  ■  -  —  — --  — 

Ci  mUG:  The  XAR-30  nay  l>e  sectioned  with  a  cutting  torch 
at  any  time,  but  preferably  In  the  as-received  condition.  For  straight 
cuta,  especially  on  larger  sheets  a  motor  driven  cutting  bead  (torch) 
should  be  used.  Aft*  burning  larger  sheets  any  need  straightening 

uaing  promt*  mix' 

After  cutting  with  hand  or  motoi  Ized  cutting, 
torch,  edgea  should  be  d«-burTed  by  disc  grinding.  Where  new  sheett. 
have  beon  cut,  they  should  be  sand-blasted  to  remove  the  scale,  coated 
\  Lth  Metal  Prep  or  other  acid  surface  etch,  then  with  a  phosphate  type 
rime  coat  and  finally  with  an  enamel, 

BENDING:  XAR-30  can  be  bent,  but  this  should  again  be  done 
In  the  "as-received"  condition,  (Bending  1/4"  XAR-30  will  require  a 
100- ton  press.)  Any  scratches  on  the  surface  to  be  bent,  even  as  anal 
as  g  -< pdl ng  disc  marks  will  cause  the  material  to  break,  Por  all  radii 
required  a  smaller  bending  radius  oust  be  used  to  allow  for  spring  back. 

nny-y.-  To  make  a  hole  In  XAR-30  steel  it  may  be  burned 
all  the  way  through  with  a  torch  or  pre-heated  and  drilled,  without 
treatment  a  carbolloy  drill  will  make  up  to  three  holes  before  It  needs 
sharpening.  By  preheating  the  area  to  be  drilled  with  an  acetylene 
torch  to  a  "Dull  red"  (NOT  chetty  red!)  up  to  six  holes  may  be  drilled. 
Better  results  may  be  obtain®  with  a  commercial  diamond  drill  bit  or  a 
L.  ser.  An  area  heated  dull  red  will  attain  a  hardness  of  35  Rockwell  C, 
whereas  heated  cherry  red  It  will  quickly  return  to  the  normal  high  hard 
condition  of  51  R.  C, 


